Study Design. The present study's design was translation and crosscultural validation of the Neck Disability Index (NDI).
N eck pain is a common worldwide complaint. Its prevalence increases with age and is higher in women than in men. The lifetime prevalence for adult population ranges from 14.2 to 71% with a mean of 48.5% and the 1 year prevalence ranges from 16.7 to 75.1% with a mean of 37.2%. 1 In Clalit Health Services, the largest health organization in Israel, 8% out of all referrals to physical therapy (PT) treatment is following neck pain and this is the fourth most prevalence syndrome in the community PT clinics (Clalit statistics).
Cervical spine disorders can cause neck, shoulder, and arm symptoms. Disabilities associated with these symptoms may affect the patient's overall health status 2 ; therefore, reliable and valid instruments are essential for clinicians to identify the severity of symptoms and treatment outcomes.
Few self-administered questionnaires exist for this purpose. The Neck Disability Index (NDI) is most widely used and validated among different patient populations. 3, 4 It is a 10-item questionnaire designed to assess neck pain and disability, which was modeled on the Oswestry Low Back Disability Index. 5, 6 The NDI has been translated and validated in a number of languages [7] [8] [9] [10] [11] [12] [13] [14] and has been shown to be a valid and reliable tool. 15 As yet, no Hebrew language neck pain and disability questionnaires exist. Therefore, the aim of this study is to translate and culturally adapt the NDI into Hebrew language and to evaluate the psychometric properties of this version in patients with neck pain. The methods of translation and validation were performed according to accepted guidelines for crosscultural adaptation. 16 
From the
The NDI is a questionnaire designed to assess neck pain and disability. It contains 10 self-reported items covering pain, concentration, personal care, and activities of daily living. The score for each section ranges from 0, representing the highest level of function to 5, the lowest level of function. The total score is the sum of the 10 scores that can then be expressed as a percentage. The NDI was found to be valid and reliable for patients with neck pain. 15, 17, 18 
Patient-Specific Functional Scale
This questionnaire is used to quantify activity limitation and measure functional outcome for patients with musculoskeletal disorders. In its last version the patients are requested to identify three different activities that they are unable to do or having difficulty with as a result of their problem. Then they need to rate their current level of difficulty on an 11-point scale from 0, indicating ''unable to perform activity'' to 10 indicating ''able to perform activity at the same level as before injury or problem.'' The total score is the average of the three scores. The Patient-Specific Functional Scale (PSFS) was developed by Stratford and Spadoni 19 and was found to be efficient, valid, and a responsive measure for assessing disability and change in disability in persons with neck pain. 18, 20 Numeric Pain Rate Scale This is an 11-point ordinal scale ranging from 0 (''no pain'') to 10 (''worst pain imaginable''). Patients are asked to indicate their current neck pain. In this study patients were asked to indicate their current pain and their highest and lowest level of pain during the last 24 hours. The final score was the average of the three scores. This procedure has been shown to have adequate reliability, validity, and responsiveness in patients with neck pain. 17 The Numeric Pain Rating Scale (NPRS) is a commonly used outcome measure for patients with neck pain 17, 18 and showed fair to moderate reliability, adequate responsiveness, and moderate but significant correlation with the NDI. Minimal clinical important difference for patients with neck pain was found to be 1.3 to 2.2.
17,18

Translation and Cultural Adaptation
Permission to translate the NDI was granted by the developer (Dr. Howard Vernon) before the study. The translation and cultural adaptation procedure was based on previous guidelines of Beaton et al. 16 Two independent translators translated the NDI from English into Hebrew (forward translation). Both translator's mother tongue is Hebrew and their English is at a high level. One translator was aware of the questionnaire concept. A reconciliation meeting was conducted and the two forward translations were compared to obtain a consensus Hebrew version. The consensus version was then backward translated by two other independent English-speaking translators, both unaware of the questionnaire concept and had never seen the original English questionnaire. The expert review committee consisted of all the translators, the authors, and two experienced physicians. All translations were reviewed for semantic, idiomatic, experiential, and conceptual equivalence. After reaching consensus a prefinal Hebrew version (NDI-H) was conducted. The prefinal version was then tested on a small sample of 20 outpatients with neck pain to determine whether all questions are clear and understandable. No modifications were needed following that pretest.
Participants
All study procedures were taken in two outpatient PT clinics of Clalit Health Services, in Bat-Yam and Hadera, Israel. Participants were recruited out of all patients referred to PT due to cervical problems. Inclusion criteria were age 18 years and older, neck pain, and ability to read and speak Hebrew. Patients were excluded if they were either before or after neck surgery, if they had cancer or suspected tumor, neck pain related to vertebral fracture, traumatic injuries, spinal stenosis, neurological disease, or any other serious diseases causing disability. The ethics committee of Meir Hospital approved the study.
All participants completed the three questionnaires and demographic information on one occasion and were asked to refill the NDI questionnaire 2 days after the first admission (they received a phone call reminder).
Statistical Analysis
All statistical procedures were performed using the SPSS statistical package version 17, SPSS Inc. 233 South Wacker Drive, Chicago, USA. P value was considered significant at a level of <0.05.
Initially, descriptive statistics were used to describe the demographic and clinical characteristics of all participants. Test-retest reliability was performed by intraclass correlation coefficient (ICC). ICC values higher than 0.8 are considered excellent reliability. 21 Pearson correlation was performed to examine the correlation of the NDI with NPRS and PSFS questionnaires and to evaluate the convergent validity. Pearson correlation coefficient, in absolute values, higher than 0.8 is considered excellent. 22 Internal consistency of the NDI was calculated using Cronbach a analysis. Internal consistency is considered adequate when Cronbach a is between 0.7 and 0.95. 23 Floor and ceiling effects were considered to be present if more than 15% of the respondents achieved the lowest or highest possible total score, respectively. 23 Finally, factor structure was analyzed using factor analysis with varimax rotation.
RESULTS
One hundred five patients with neck pain were enrolled, five did not meet the inclusion criteria. A total of 100 patients participated in the study, 39 men and 69 women. Mean age of all participants was 53 years (SD ¼ 16.71) ranging from 20 to 92 years. Other demographic and clinical characteristics are summarized in Table 1 . Twenty percent of participants did
Internal Consistency
Cronbach a value for the NDI-H was 0.86, indicating high level of internal consistency. For all items, deletion of a specific item would have reduced Cronbach a except for the item ''headache'' which deletion would not have changed alpha (Table 2) .
Test-Retest Reliability
Seventy-three patients filled out the NDI-H questionnaire twice in an interval of 2 to 3 days. Mean AE SD values for first and second admissions were 19.86 AE 8.17 and 19.19 AE 9.83, respectively, with no significant difference. ICC value was found to be 0.89 (95% confidence interval 0.827-0.929, Pv < 0.001) which is considered excellent.
Convergent Validity
The NDI-H was significantly correlated with the NPRS and PSFS questionnaires. A very good correlation was found between the NDI-H and NPRS scores (r ¼ 0.611, P < 0.001) and a good correlation between the NDI-H and PSFS score (r ¼ 0.417, P < 0.001).
Factor Analysis
Factor analysis with varimax rotation was performed and a two-factor structure was extracted with eigenvalues greater than 1. The first factor had an eigenvalue of 4.55 explaining 45.5% of the variance, and the second factor had an eigenvalue of 1.09 explaining an additional 10.89% of the variance. The first factor represents daily function (items 2,3,4,7,8,10) and the second factor represents pain and symptoms (items 1,5,6,9). The results are presented in Table 3 .
DISCUSSION
The aims of this study were to translate and crossculturally adapt the English version of the NDI questionnaire into Hebrew and then to test the psychometric properties of the new version. The translation procedure was conducted successfully according to the guidelines, 16 and the NDI-H was found to be a valid and reliable instrument.
The mean score of the NDI-H at baseline was 20.04, which is relatively higher than the average reported in previous studies. 9, 11, 13, 14 Factor analyses with varimax rotation revealed two factor groups that explained 56.4% of total variance. This is similar to previous studies that revealed two factors for the NDI explaining 61.8 9 and 55% 10 of total variance. The items were classified into function (six items) and pain and symptoms (four items), which is quite the same as previous classifications found. Some other studies revealed a single factor for the NDI questionnaire. 7, [12] [13] [14] High level of missing values was for the driving item, similar to previous studies. [9] [10] [11] [12] Twenty percent of participants did not respond to this question claiming they do not drive. The average age of the not responding participants was older than the average age of the respondents (60.96 AE 17.35 and 50.98 AE 16.04, respectively); therefore, we assume that a significant portion of adults generally do not drive. A similar phenomenon was observed in the Japanese version 9 with 38.2% and the Greek version 12 with 44.6% of nonrespondents. The item was, however, not modified because it has clinical importance in cervical disorders. Moreover, driving is considered the most popular private transportation in Israel.
The internal consistency and reliability of the NDI-H were assessed using Cronbach a and test-retest. The Cronbach a was found to be 0.86, which is considered good to excellent internal consistency and is very similar to values reported in other studies ranging between 0.81 and 0.89. 9, 11, 13, 14 Test-retest reliability was performed by comparing two questionnaires administrations in a 2-to 3-day interval. This short interval is very acceptable in reliability studies and aimed to minimize clinical changes in patients' condition. 11, 13 The ICC for the NDI-H is 0.89, which is considered an excellent result and is similar to previous studies (0.81-0.95) [9] [10] [11] 13, 14 and to the original version of Vernon and Mior. 15 In summary, the internal consistency and testretest of the NDI-H indicate that this is a reliable instrument for the Israeli culture.
The correlation between the NDI-H and the NPRS was very good (r ¼ 0.611). This is in accordance to previous studies that found similar values of 0.48 to 0.75 10, 11, 13 between the NDI and visual analog scale, which is a corresponding instrument for measuring pain intensity. The correlation between the NDI-H and PSFS was good (0.417).
Because both questionnaires measure functional abilities it was expected to have a higher correlation level. Westaway et al 20 conducted a validation study for the use of PSFS among patients with neck dysfunction and found a good to excellent correlation (0.73-0.81) between the PSFS and the NDI. They considered it as an unexpected high correlation. We assume that the relatively low correlation found in our study is attributed to the fact that although this is a functional questionnaire, part of the NDI items refer to pain and symptoms. This finding is consistent with the factor analysis results.
LIMITATIONS
In this study there was no use of a quality of life questionnaire. Because no Hebrew version of SF36 or other acceptable quality of life questionnaire exists, we used the PSFS which is, similar to the NDI, a functional questionnaire. There was a large number of missing data in the driving item. Moreover, the responsiveness of the NDI-H was not measured in this study. However, despite these limitations the sample recruited to this study was large and heterogenic in terms of demographic variables and symptoms behavior and history. 
